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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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I) S Responsive to communication(s) filed on 20 September 2005 . 
2a)D This action is FINAL. 2b)(3 This action is non-final. 

3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 



Election/Restrictions 

Applicant's election without traverse of claims 1-16 in the reply filed on September 20, 
2005 is acknowledged. 



Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-3, 6, 7, 9, 14 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Byun (6,736,306 B2). 

3. With respect to claim 1, Byun teaches, from fig. 6, a semiconductor device comprising: 
a first semiconductor package (120), in which a plurality of first joining points (124 and 

170b) are formed, the first joining points including different areas for protruding electrodes; and 
a second semiconductor package (150), in which a plurality of second joining points (154 
and 180b) are formed, the second joining points including different areas for the protruding 
electrodes and being arranged so as to be opposed to the respective first joining points (124 and 
170b). 
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4. With respect to claim 2, Byun teaches, from fig. 6 and fig. 8c, the said areas of each of 
the joining points (124 and 170b) are opening areas of an insulating layer (122) on lands (164) 
with which the protruding electrodes (160 and 162) are joined. 

5. With respect to claim 3, Byun teaches, from fig. 5, the said areas of each of the joining 
points (124 and 170) are gradually changed from a central portion toward an outer peripheral 
portion of the semiconductor package (120). 

6. With respect to claim 6, Byun teaches, from fig. 6, a semiconductor device, comprising: 
a first semiconductor package (1 50); and 

a second semiconductor package (120), stacked on the first semiconductor package (150) 
through a plurality of protruding electrodes (160 and 162) including different volumes. 

7. With respect to claim 7, Byun teaches, from fig. 5, the volumes of the protruding 
electrodes (160 and 162) are gradually changed from a central portion toward an outer peripheral 
portion of the semiconductor packages. 

8. With respect to claim 9, Byun teaches, from fig 8b, the said semiconductor device 
wherein each of the protruding electrodes has different amounts of conductive paste (168). (see 
column 5, lines 12-14) 
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9. With respect to claim 14, Byun teaches, from fig. 4-6, a semiconductor package, wherein 
areas of joining points of protruding electrodes joined with one package are changed 
corresponding to a warping of another package connected to the one package, (see column 2, 
lines 7-24) 

10. With respect to claim 15, Byun teaches an electronic apparatus, comprising: 

a first semiconductor package (C), in which a plurality of first joining points are formed, 
the first joining surfaces including different areas for protruding electrodes (3); 

a second semiconductor package (B), in which a plurality of second joining points are 
formed, the second joining points including different areas for the protruding electrodes and 
being arranged so as to be opposed to the first joining points; and 

a motherboard, on which the first semiconductor package is mounted. (See column 4, lines 43- 
47) 



11. Claims 1, 5, and 10-12 are rejected under 35 U.S.C. 102(b) as being anticipated by Shen 
(6,774,473 Bl). 
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Figure A - A first semiconductor package (B) mounted on a second semiconductor package (C). 

Reproduced from Shen (6,774,473 Bl) - fig. 5. 

12. With respect to claim 1 , Shen teaches a semiconductor device (see figure A above) 
comprising: 

a first semiconductor package (B), in which a plurality of first joining points (end of 14) 
are formed, the first joining points including different areas for protruding electrodes (3) (see 
also fig. 1); and 

a second semiconductor package (C), in which a plurality of second joining points (other 
end of 14) are formed, the second joining points including different areas for the protruding 
electrodes and being arranged so as to be opposed to the respective first joining points. Note that 
the joining points include different areas on the substrate (1) for the electrodes (3). 
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13. With respect to claim 5, Shen teaches, from fig. 5, the said semiconductor device wherein 
volumes of the protruding electrodes (3) connected to each of the plurality of joining points 
(ends of 14) are substantially the same. 

14. With respect to claim 10, Shen teaches the said semiconductor device wherein: 
the first semiconductor package comprises (C): 

a first carrier substrate (lc); and 

a first semiconductor chip (2c), flip-chip mounted on the first carrier substrate 
(lc), and 

the second semiconductor package (B), comprises: 

a second carrier substrate (lb), mounted on the first carrier substrate (lc) through 
the protruding electrodes (3) so as to be held above the first semiconductor chip (2c); 

a second semiconductor chip (2b), mounted on the second carrier substrate (lb); 

and 

a sealing material (23, see fig 1) sealing the second semiconductor chip (2b). (See 
figure A above and fig. 1 of Shen) 

15. With respect to claim 11, Shen teaches, from fig. 1 and figure A above, the said 
semiconductor device wherein the first semiconductor package (C) comprises a ball (5) grid 
array with the first semiconductor chip (2c) (see fig. 1 and fig.4), flip-chip mounted on the first 
carrier substrate (lc), and the second semiconductor package (B) comprises any of a ball (5) grid 
array and a chip-size package, in which the second semiconductor chip (2b) mounted on the 
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16. With respect to claim 12, Shen teaches, from figs 1 and 5 and figure A above, an 
electronic device, comprising: 

a first carrier substrate (lb), in which a plurality of first joining points are formed, the 
first joining points including different areas for protruding electrodes (3 and 5); 

a first electronic component (2b), flip-chip mounted on the first carrier substrate (lb); 

a second carrier substrate (lc), in which a plurality of second joining points are formed, 
the second joining points including different areas for the protruding electrodes (3 and 5) and 
being arranged so as to be opposed to the first joining points; 

a second electronic component (2c), mounted on the second carrier substrate (lc); and a 
sealing material (23) sealing the second electronic component. (Note that the joining points of 
the electrodes 3 and 5 have different contact areas on the substrates). 

Claim Rejections - 35 USC §103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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1 8. Claim 4 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Shen (US Patent 
No. 6,774,473) as applied to claim 1 above, and further in view of Chandran (US Patent No. 
6,750,549). 

19. Shen teaches the semiconductor device with two stacked packages as described above. 

20. However Shen does not teach that as an interval between the first semiconductor package 
and the second semiconductor package becomes larger, the areas of the first joining points and 
the areas of the second joining points gradually become smaller. 

21 . Chandran does teach, from fig. 3, a semiconductor device wherein as an interval between 
a first semiconductor package (300) and a second semiconductor package (not shown but joined 
along line 360) becomes larger, the areas of the first joining points and the areas of the second 
joining points gradually become smaller. 

22. Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to create the stacked device of Shen utilizing the different joining areas in order to 
increase the co-planarity of the contact array and thereby improving device connection 
reliability, (see column 2, lines 9-18) 

23. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Byun as applied to 
claim 7 above, and further in view of Hamaguchi (US Patent No. 6,633,078). 

24. Byun teaches the semiconductor device as stated above. 

25. However Byun does not teach that as an interval between the first semiconductor package 
and the second semiconductor package becomes larger, the volumes of the protruding electrodes 
gradually become larger. 
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26. Hamaguchi does teach, from fig. 7B, a semiconductor device wherein as an interval 
between a first semiconductor package and a mounting board becomes larger, the volumes of the 
protruding electrodes gradually become larger. 

27. Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to create Byun's device utilizing Hamaguchi 's feature of volumetric increasing 
electrodes in order to further account for substrate or chip warping and provide better connection 
reliability, (see column 3, lines 12-30 of 6,633,078) 

28. Claims 13 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shen 
(US Patent No. 6,774,473) in view of Hamaguchi (US Patent No. 6,633,078). 

29. With respect to claim 13, Shen teaches, from figs 1 and 5 and figure A above, an 
electronic device, comprising: 

a first carrier substrate (lc); 

a first electronic component (2c), flip-chip mounted on the first carrier substrate (lc); 
a second carrier substrate (lb), mounted on the first carrier substrate (2b) through a 
plurality of protruding electrodes (3), so as to be held above the first electronic component (2c); 
a second electronic component (2b), mounted on the second carrier substrate (lb); and 
a sealing material (23) sealing the second electronic component. 

30. However, Shen does not teach the plurality of electrodes including different volumes. 
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3 1 . Hamaguchi does teach, from fig. 7B, a semiconductor device wherein as an interval 
between a first semiconductor package and a mounting board becomes larger, the volumes of the 
protruding electrodes gradually become larger. 

32. Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to create Shen's device utilizing Hamaguchi's feature of volumetric increasing 
electrodes in order to further account for substrate or chip warping and provide better connection 
reliability, (see column 3, lines 12-30 of 6,633,078) 

With respect to claim 16, Shen teaches an electronic apparatus comprising: 
a first semiconductor package (C); 

a second semiconductor package (B), stacked on the first semiconductor package (C) 
through a plurality of protruding electrodes (3); 

and a motherboard (See column 4, lines 43-47), on which the first semiconductor 
package (C) is mounted. 

33. However, Shen does not teach the plurality of electrodes including different volumes. 

34. Hamaguchi does teach, from fig. 7B, a semiconductor device wherein as an interval 
between a first semiconductor package and a mounting board becomes larger, the volumes of the 
protruding electrodes gradually become larger. 

35. Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
invention, to create Shen's device utilizing Hamaguchi's feature of volumetric increasing 
electrodes in order to further account for substrate or chip warping and provide better connection 
reliability, (see column 3, lines 12-30 of 6,633,078) 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Kunzer whose telephone number is (571) 272-5054. The 
examiner can normally be reached on Monday-Friday 8:00-4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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